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Air embolism following peripheral intravenous access
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ABSTRACT

Air embolism is a rare, often misdiagnosed, potentially fatal condition. It is most frequently associated with invasive vascular
procedures and mechanical ventilation. Air emboli developing from peripheral intravenous lines are uncommon. We present a
case of symptomatic venous air embolism likely arising from peripheral intravenous access gained during an interventional pain
procedure. This case highlights the need to consider air embolism in the differential diagnoses of patients presenting with

neurological symptoms following vascular interventions.
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ir embolism is a predominanty iatrogenic
condition that most frequently arises following
otolaryngological and neurosurgical procedures,
cervical spine fusion, barotrauma, use of rapid
infusion systems, and invasive vascular procedures.'™ Air
embolism has been reported with insertion or removal of
intravenous catheters at an estimated incidence of 1 in 47 to
1 in 3000." Though the risk of air introduction is present
with any vascular intervention,® few cases of air embolism

have been reported from intravenous access alone.

CASE DESCRIPTION

A 47-year-old woman presented with sudden-onset, pulsa-
tile, nonradiating left temporal headache, slurred speech, gait
imbalance, and vertigo, which started 12 hours before presenta-
tion. She denied prior episodes, recent trauma, fever, ear dis-
charge, nausea, and vomiting. She received regular facet joint
blocks for her back pain; her most recent injection had been 2
days eatlier. She described difficulty obtaining intravenous access
prior to the nerve block. On arrival in the emergency depart-
ment, she was alert and oriented. Her temperature was 36.3°C;
blood pressure 165/90 mm Hg; heart rate 52 beats/min; respira-
tions 20 breaths/min; and oxygen saturation 100% on room air.

Her pupils were round, regular, equal, and reactive to
light and accommodation. Extraocular movements were

intact without nystagmus. She had full visual fields.
Funduscopy demonstrated a normal optic disk and retinal ves-
sels. No facial weakness or asymmetry was present. The tongue
was midline without atrophy or fasciculations. Deep tendon
reflexes were intact and symmetrical. Muscle strength was 5/5
in all extremities. Her gait was wobbly and slow. Otherwise,
her physical examination was unremarkable. An electrocardio-
gram revealed sinus rhythm with normal PR, QRS, and QT
intervals. Computed tomography (CT) of the head revealed no
intracranial pathology, but CT angiogram detected air in the
main pulmonary arteries, right cavernous sinus, subclavian
veins, and deep tissues of the neck (Figure 1).

The patient was started on high-flow oxygen, placed in the
Trendelenburg position, and admitted to the medical intensive
care unit. Magnetic resonance imaging revealed no evidence of
ischemia. Transthoracic echocardiogram with agitated saline did
not show any septal defects. Her symptoms improved over the
next 3 days. Repeat imaging 48 hours later demonstrated reso-
lution of the air emboli. The patient displayed minimal residual
intermittent lightheadedness at discharge without specific aggra-
vating or relieving factors but was otherwise stable.

DISCUSSION
The severity of air embolism is determined largely by the
volume of air and the rate at which it enters the circulation.’
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Figure 1. CT angiogram of the neck. (a, b) Sagittal views showing punctate air lobules in the right subclavian vein (arrows). (c, d) Coronal views showing

punctate air lobules in the right subclavian vein (arrows).

A pressure gradient of just 5 cm of H,O across a 14-gauge
needle can generate an airflow of 100 mL/s, capable of deliv-
ering a lethal dose of air in seconds.” For venous air embol-
ism, the pressure gradient correlates closely to the height of
the vein relative to the heart.

In this case, the patient had onset of neurological symptoms
shortly after a facet joint block. Air embolism has been reported
following hip and greater trochanteric bursa injections but has
not been encountered as a complication of facet joint blocks.'
Intravenous access was difficult to obtain for sedation prior to
this patient’s facet joint injection. She had no other history of
recent intravascular interventions, indicating that intravenous
access was the most likely source of the air embolism.

Management of suspected venous air embolism involves
high-flow oxygen and repositioning the patient in the
Trendelenburg and left lateral decubitus position (Durant’s
maneuver)." High-flow oxygen corrects hypoxemia and can
cause air emboli to shrink by increasing the gradient for
to diffuse bubbles.""  The
Trendelenburg position and Durant’s maneuver theoretically
allow the air to pool in the apex of the right ventricle and

nitrogen out of the air

prevent further embolization.'” In patients with hemo-
dynamic instability or evidence of end-organ damage, treat-
ment with hyperbaric oxygen therapy should be started. In
addition to further increasing the rate of nitrogen resorption,
hyperbaric oxygen physically compresses the air emboli
through increased ambient pressure.”” Retrospective studies
have provided evidence that eatly therapy (preferably within
6 hours) is associated with better outcomes.

The occurrence of an air embolism in this patient follow-
ing routine intravenous access suggests that this is a more
common complication than previously thought. In addition,
the patient displayed significant neurological symptoms that
did not completely disappear despite resolution of the air
emboli on imaging. This indicates the possibility of signifi-
cant morbidity even in cases of nonlethal air embolism.
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